Abstract -The Extra High Voltage Air Line (SUTET) is a transmission line conductor with a voltage of 500kV which aims to deliver electrical energy from the plant to the load center, so that electrical energy can be efficiently discharged. The gap between the distant towers and the different tower construction causes the transmission channel's insignificance. Unreliable tower lines can cause channel outages and damage to existing equipment in the tower. It is necessary to construct effective and efficient transmission line tower types because of the expensive cost of repair and maintenance. So that, the transmission line performance can work reliably. Furthermore, software is needed to analyze the effect of tower construction on the reliability level of SUTET 500kV to the lightning strike using the waves running method. The software existence can be used to calculate the lightning disturbance that occurs in the tower with various types of construction in Indonesia. Also, this research results contribute to the continuity of electricity system services in Indonesia.
INTRODUCTION
Transmission towers have the very important role in the process of distributing electrical energy from one place to another. This is due to the increasingly modern and sophisticated era so that the need for increased electrical energy in the industrial sector or the needs of society at this time. The increasing need for electrical energy must be followed by a high quality electrical energy system and has a high reliability, the principle in the transmission of electrical energy is both safe and economical. With the transmission tower, it is necessary to construct a specific transmission tower so that the need to distribute electrical energy is not hampered due to the damage of the transmission tower [1] .
Disturbances that occur in the transmission tower construction one of them caused by lightning strikes. The occurrence of such damage can lead to the main components work is not in accordance with their needs resulting in failure of protection or damage to electrical construction networks that affect the transmission line. That means the reliability of a power system is determined by the ability of the system to supply sufficient electrical energy to the consumer. So, this system must be reliable and meet the requirements to be able to reduce the sudden disruption caused by lightning strikes [2] .
Transmission networks in Indonesia are more dominant using airways when compared to underground channels, because the transmission network in the manufacture more economical, easy to reach and cheap operational costs. In addition, the current electric power system is an interconnection system between one power plant and another with a purpose if either one of the power plant or transmission line is interrupted, the supply of electricity can still run. Another problem with the airways is the frequent interference with the main components. Indonesia conditions that have a tropical climate often happens lightning strikes and it is enough to make the transmission system is potentially struck by lightning. In addition, the use of airways that have different tower construction and different tower height coordinates has become one of the factors affected by lightning strikes [3] [4] [5] [6] [7] .
Video surveillance for transmission lines, which can record the man-made destroying, foreign objects attaching to the lines, swing of the lines, conductor icing, etc. [8] Therefore, to obtain reliable and sustainable power distribution, it is necessary to analyze the effect of tower construction on the reliability level of 500kV SUTET to the lightning strike to produce the modeling result and the software that can be applied to facilitate the design automatically.
The remainder of this paper is organized as follows: an analysis calculation of the flash interference in the tower on transmission sytem is presented in Section 2. In Section 3 software trial is addressed. Finally, some conclusions are shed.
II. RESEARCH METHODOLOGY
To perform this analysis calculation using the current wave method to obtain a negative reflection wave so that almost all of the flashback / backflashover occurs at the top of the phase wire so as to calculate the flash interference in the tower [3] With case studies on Krian Substation in 2018, the main part of this method will be discussed as follows:
1. Disturbance at construction height of different tower.
To obtain the angle of ground wire protection in the construction of AA type Tower and CC type, so it can be calculated:
Lightning failure on phase wire
Where the value of D is to obtain lightning density per square meter per year by entering IsoKeraunik Level (IKL)
Where the value of A is the area of protected area ground wire with meter² unit.
The L value represents the lightest amount of lightning that may occur in the transmission tower.
represents the probability of failure of ground wire protection.
The value of SFO is the amount of lightning disturbance on the phase wire per 100 km of introduction per year due to the failure of ground wire protection in each tower construction [3] .
To get the value of interference on the construction line of
Tower of Krian -Gresik, it is necessary picture of transmission tower and its shadow wire [3] [6] :
Where the value of a1 : the distance between ground wire 1 and phase 1 wire a2 : the distance between the ground wire 2 and the phase wire 1 a1' : the distance between the ground wire 1 and the phase shadow wire 1 a2': the distance between the ground wire 2 and the shadow phase wire. 
The Rt value is the equivalent radius of the Tower by changing the value of the meter unit to the leg unit and the final result is converted back into meters.
The value of is the impedance value of the TransmissionTower.
Calculates the transmission coefficient (a) at the top of the tower for the waves coming from the bottom of the tower. Which is used to find the reflection coefficient (b) at the top of the tower for the waves coming from the base of the tower.
e is the peak voltage of the tower with the peak current value (Is) = 60.
The value of the reflection coefficient (d) at the base of the tower is used to calculate the waves coming from the top of the tower
()
The value of α is used to find the transmission coefficient at the top of the Tower for the incoming wave.
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The value of 50% is the impulse voltage of the tower voltage (V) with the lightning advance time (t) = 0.5 μs.
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Tc is the time when the peak voltage drops suddenly due to the reflection wave (critical time) with the value of the crosssectional area of the conductor (c) = 300.
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The value of e0 is the initial stress of the top of the Tower 
is the isolator voltage by inputting the input value in the previous result.
 =   ()
The value of P0 is the peak value of a certain lightning current. In Table 1 . Tower Pillar no. 15-19 have different shooting angles due to variations in the high phase wire addition. By obtaining a varying angle it can calculate the flash interruption in each Tower construction [5] . After obtaining the angle of protection it can calculate the value of lightning disturbance in the tower by using formula (8) and obtain the result of 74027 interruption [3] . 5 above obtain a protection angle of 9.61°. at the angle of the CC suspension tower shell is considered good because according to the Provoost theory in 1960 it suggests a good shielding state of the transmission tower if it is less than 18° angle. By performing the calculation of the formula (6) then obtaining a lightning distortion value of 0.1751 disorder [3] .
C. CC Tension Tower
D. Disturbance on the line of transmission tower Krian-
Gresik.
Average disturbance in the queue -gresik line using the AA tower type suspension. With +0 (AA+0) tower height. In the formula (24) with the critical time (t) 0.5 and the critical current (Io) 60 then obtained: In Table III . Represents the formula (24) by producing the initial peak voltage value of Tower (E0).
In Table IV . It is a calculation step to the end. The table above is used to compare all E0 values with , if the value of E0< , then backflashover or flashover occurs. In T = 1.5, when 0 = 0,702 to downwards has backflashover. angle protection with 74027 flash disturbance and CC tention tower obtains 9.6121° angle protection with 0,175 lightning disturbance. So, this is more effective using CC tension tower.
2. The calculation of lightning disturbance in the KrianGresik line is 3,990 flash / 237011 km, per year is in accordance with existing data from PLN.
3. In lightning disturbance of transmission towers apart from being influenced by different tower constructions are also influenced by the number of days of thunder (IKL)
The results of research on the development of lightning outage application software to detect the Reliability of 500 kV Extra High Voltage Air Channels to lightning strikes can contribute directly to the public because it concerns the continuity of electrical system services in Indonesia. Our further research will be development of lightning outage application software to detect the reliability of 1 MV Extra High Voltage Air Channels.
